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Ie SUMMARY a wens + 8 " oe 7 ij . . 
This report constitutes a preliminery flight performance evaluation of 
FIV 1166 Gn 22 and is based on an analysis of available telemetry data, Flight 


fest Vehicle 1166 consisted of an SIV=2A/GLA combination, ‘The primary payload 





was reconnaissance camera system Gu 22 consisting of panoramic cameras 110 and 
111, stellar index camera DLI/L1/11, and a long focal length experimental 


camera serial mmber P2. 


A yaw steering program was utilized for minimizing the yaw component 
of imape motion, primarily for the "P*® experiment. A S<day camera operational 
nission was programmed, 


Launch occurred at VAFB at 5:0 Pi PDT on 26 June 1963. Tolemetry data 
indicated abnormally high temperatures in the payload system and a réduced 
scan rate of one horizon sensor on the vehicle. Analysis of the data resulted 
in a decision to terminave the mission at the end of the fourth day, The full 
film supply was exnended prior to successful recevery, which was aciieved 


air catch on orbit 65, 


The payload system operation, as determined from telemetry data availe 
able at this date, is discussed in the fallowing sections of this report. 


II, LAUNCH PERFOMANCE 
Ascent into orbit appeared normal in all aspects, The orbit achieved 
was very near wominal. (Refer to Table I.) 
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Parameter , _ ; Predicted Aotual 

Period (Minutes) —. 90,62 90.59 7 

Apogee (Nelle) 2a 222.5 

Perigee (N.M.) 110 . 120.5 
Eccentricity 0.0156 0.0154 
Inclination (Degrees) 61.8 | £16 

Perigee Latitude (Decrees) 30 ‘8 


TIiI. PAYLOAD SYSTEM TELEMETRY AID COMMANDING PERFORMANCE 

The telemetry data cenerelly indicated satisfactory operation of the 
payload sysvem throuchout the flight. On orbit 11 a short of a proximately 
2 kilohms developed in either the cormutator or the signal conditioner 
between the 5-volt calibration cireuitry and tive daaaiesde digit of the cvele 
counter for the slave instrument. For the remainder of the mission, as a 
result of this short, the calibration poin*s on the payload commtator stepped 
with the hundreds di:it cycle counter of the slave instrument. This caused 
difficulty in rcaletime cormand verification by the tracking stations. Howe 
ever, all realetime commands issued were verified with few complications 
a.d little delay. The additional resistance introduced into the cycle counter 
circuitry resulted in erroneous cycle counts , making film-consumption estin~ 
mites difficult. 


IVe PANORA IC INSTRUMENT PERFORTALCE 





Both panoramic instruments operated throughout the mission. The cycle 


period variation between instruments was nominal, however on engineering 
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8 duly 1963 

<a e vekeietiuealde eo ae 
sAaeea weed ered tp tales. Bot inwtrments fen from five to seven 
percent faster than the pre-flight eyole periods. : This dncrease in cyole 
period was probably due to the high on-orbit temperatures. This high aycle 
period was first observed on the engineering operation on orbit 25 and 
anounted to approximately seven percent, An attempt was made to compensate 
for this increased cycle period by using a lower V/H ramp and an earlier 
programmer starting time. One engineering operation on orbit 0 was -: 
monitored by telemetry after changing to the lower V/H ramp. Data on this 
operation indioated the desired cycle periods were being achieved within 
three percent. However, the overall film consumption indicated an increase 
of approximately 10 percent near the end of the mission. As a result of these 
data it would appear that on the shorter operations, such as those monitored 
on telemetry, a V/H error within five percent was achieved, and on longer 
operational passes, the V/H error increased to approximately 10 percent. 

The lenserotation monitor indicated tie lenses stowed on most of the 
engineering operations monitored on telemetry, However, the coast=down 
tine of the instruments was almast twice as long as has been noted on amy — 
previous flight. From an operational standpoim, this causes doubt as to the 
validity of the data, One operation, a lens stow experiment, was programred 
without the VAI programmer being started, The resulting data indicates the 
lens on the master instmment stepped in a stowed position and the slave 
instrument lens coasted past the stow position by approximately 25 degrees, 

Both panoramic instruments were loaded with S0=<132 film and had Wratten 21 
(orange) filters with slit widths of 0.200 inch, The horizon optics were set 
at 76.8 with a 1/lLO0esecond exposure time andi used Wratten 25 (red) filters. 
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The payload system was eomnded to the off mods between orbite 65 
and 72 after capsule separation. An engineering cperation hed been pree 
programed for orbit 72 and was monitored by telemetry and the master 
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instrument failed to operate. The cause of this failure has not been 
determined, 


Ve STELLAR INDEX PERFORMANCE 

Stellar index operation appeared normal on all four engineering 
operations monitored on telemetry, | 

The index camera was loaded with S0e130 film and had a lens setting 
of Fi.5 with a 1/500-second exnosure time, A wratten 21 (orange) filter 
was used, The stellar camara was loaded with a split roll of SO 102 and 
SO 130 film, The lens was get at F1.9 with a 2 to 5 second exposure time, 


No Milter was used, 


Vie CLOCK PERFORMANCE 
The serial output and witape monitors on the clock indicated satise 
factory operation on all enginpering operations monitared on telanetry 


with the accuracy within reading tolerances, 


VII. TEMPERATURE EYVIRONMENT 

Generally, the temperatures, as derived from telemetry data, indicated 
the payload system was in the 120° to 130° F rangée Enclommre I is a tabu 
lation of the on-orbit temperature data, These data indicate temperatures 
were auproximately O°F higher than the control objectives, 

The thernal contol mosaio consisted of white Kemacryl lacquer on 
vacuumedenposited gold painted for the act:al launch date and window. Several 
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possible causes of the high pene tndtoations are betng osauieees: 
some of witich are: 

(1) High absorbanges for the gold or a 

(2) Low emissions for the gold or Kemacryl 

(3) loss of adhesive in the Kemacryl 

(,) Gharring of the Kemacryl _ 

(5) Telemetry data calibration shifts 

(6) Self heating in the temperature sensors. 

(7) Variations in the excitation wltage, 

(8) Space thermal envirorment variations possibly due to a high 
albedo coefficient resulting from unusually dense cloud 
formations. 

(9) Internal heat transfer due to decreased emission of the drum and 
the low specific heat capacity of the drum and scan arm assembly. 

On the last mission (1261 ~ Gn-21), the same basic materials were used 

for thermal control. The orbital parameters were the same and the difference 
in initial earth sun angle was less than  derrees, Comparing temperatures 
of the two systems shows 1166 Gn-22 was approximately 36°F warmer. than 

1141 - Gn-21, yet the internal gradients were oomparable. On this basis it 
appears that charring or loss of adhesion of the Kemacryl can be discounted, 
since the internal gradients would be mich greater if the paint were lost or 
charred. 

Since a short developed in the instrumentation calibration cireuitry it 


would seem possible that the telemetry system may have shifted calibration. 








flight the telenetry data was calibrated i naing the elas | and ‘aaa bowels 
telemetry calibration monitors which directly vont tor the excitation voltages " 


to the teanperature transducers. Therefore, 5 gal stata shifts seam unlikely, 
Self heating does not seem likely since the temperature sensors are the sane 
onthis flight as on previous flights and there has ih been evidence of self 
heating on any other flight. Tenperature sensors (both solid state and 
resistance thermameter types) » as installed by Philadelphia, New York, Boston 
and AP, indicated apsroximately the sane temperatures, Thus, the possibility 
of gross calibration errors can be discount le 
Data taken at both AP and Boston under uncontrolled environments indicate 
the scanearm temperature calibrations used during flight were in error by 5° 
to 15°F. This error is not compensated for in enaloeune Te | 
This was the first system to use invar scan arms, Therefore, this could 
account for some temperature variations, due to different thermal properties, ™ 
Calibration data from another system with an inver scan arm is being obtained, 
Temperature data was recorded during the northern hemisphere portion 
of each orbit. Automatie processing of most of this data will be impossible 
due to the loss of the calibration cirqitry of the telemetry system. None of 
these data are available at tiis time. 


VIII. P EXPERIMNT PERFORMA!CE 
Telemetry data generally indicated satisfactory operation of the "P" 
ByStEn. 
During ascent, the door ejection monitor was on a telemetry channel used 
for vehicle status and precluded observation of a change of state in the mond tor 
at the tine of door ejections The door monitor indicated the docs’ had ejected | 
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as prograrmed per ia  ealibration available; . a eal itration reecheck was 
made when an input indicated that there was no imagery on the film. At 





this. time it was found that the calibration used for door status was 
reversed and that telemetry indicated the door did not eject. Two possible 
causes for the door ejection failure are mechanical binding, due to thermal 
expansion during ascent, and inoorrect ejection equibs. Investigation is 
continuing to determine the exact cause(s)e 

Five operations of the "P" system were observed on telemetry, ome each 
on orbits 1, 30, 31, 46 and 47. Telemetry data indicated satisfactory 
operation of the thermal curtain and modulation of the film velocity (See 
Enclosure II) during all operations, Enclosure III is a tabulation of the 
film velocity anid eosure times derived from telemetry. 

The ">" sveten temperature sensors indicated 100°F, approximately 20°F 
lower than the panoramic system. Enclosure IV is a diagram showing the location 
of the temperature sensors. The differential temperature sensor stcpper 
switcn was calibrated at one degree per volt. Enclosure V is a tabulation of 


the temperatures monitored. 


IX YAW STEERING PROGRAMMER PERFORMANCE 

A yaw steerinz programmer to correct for the yaw component of image motion 
wes incorporated in Cm-22. Yaw compensation of_+3.5 degrees was programmed. 
Telemetry data indicated proper operation of the programmer, Vehicle attitude 
dava is not available at this time for an evaluation of the effect on the vehicle 
if any. However, a definite control ras consumption was evident. 


x RECOVERY SYSTEM PERFORMANCES 

An air catch recovery was made on orbit 65 on 6 June 1963. ‘Telemetry 
data of the reoovery events is not avallable at this time. The reoovered 
capsule wis in satisfactory oondition and the preliminary data indicates proper 


era 
performance of the recovery systems Sense 5 
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ate at 
"pt SYSTIM FILM VELOCITIES AND 
EXPOSURS TIES 
ORBIT HIGH SPEED LOW SPEED 
Film Velocity Exposure Time Film Velocity Exposure Time 
(IPS) (MS) (IPs ) (57 
ly 9.22 8.7 8.35 9.£ 
15 * 93 8.6 7.84 10.2 
30 Bold Fels 7-73 10.3 
eek 963 5.6 73h 10.2 
ub + 2035 9.6 £4 10.0 
7 as £435 96 3.9 10.C 


% = Estinatec valves 


ss = Runourt of film monitored on telemetry 


ENCLOSURE ITT 





WT APIS 0 IY y 


SVYDIAS ADH DOIONEBIS AIULL LIVNI A Da 7 lord 


Comey 


ri 
LPPOL SL 


eel 





PP SL BPA SL S/o SL VA > 


=. 
eran 
Bet? buer & 








EID SL GIW Sf POW SZ 
L227 ae - 

/27 oD - “ 
eee ee “a \ 
; a = \ 

i i S/Y OL EOW OL POY SL 
_ _ _ joe 
/ 


A MUNSOTONG 


*3T9T pue LIGT saosues dwey qsuyete parydwod TeyquerzessIp are OTYT IY COOT ssosues aAoJ Bernzesaduiay [Ty 


Slosiies due, eouatajed 07 queoefpe suosies engresedual = a 




















66 COT 96 96 56 (xog [929U09) [OZT 
SOT 90T SOT Sot $6 (2030}1) TOCT 
eousTezyey gI9T 
eouesejoy JI9ZT 
ste Lhe L° o*°T 9° t°t é° ST°T O°T e°T 9T9T 
¢e e° ¢° s9° s° Le s° Op° 9° 6° ST9T 
2° tf ST° 5° 1° Ct 00*T Oe °T GPE T°! "TIT 
¢° ct° ¢° 5° s° 9° q° Sl° i° g° €T9T 
0°T= T°t= = Ot°c> L°z= S°e~ 03°<¢~ S*e> L°z~ = §l*s = ZT9T 
0 t° ~ 0 €° s° ss° é° 9°¢ 6°E TI9t 
S2° ) ~— SS° 0 1° a s° 0 9) OTST 
Ss° n° == So°l O°T 2°T wT eT v°T O°t 6091 
Ala a*= == ore | es 3°- Ls ls a” = s° gO9T 
ts 2° wd Sb° ot 1°T Se°T SL°T TH e°t] LOgT 
S° se° = 02°T 6° (°T o°T t*T ye 6° 909T 
9° q° -~ or °T L° ort é° €°T i" S2° Sogt 
S° 7° -- S2°T 9° oT g° ral ¢ T° NO9T 
+ a 2 ~ ‘sh & 5° 3° y° T 0 0 C091 
90T SOT OT OOT G6 cost 
TOT OUT 5 2OL QOT 06 TO9T 

Lh of Te ~ Of it 

FTUWO 








AMGNG GE 


WLVewdhe dd ISAS ada 


